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Abstract of JP1 1284168 

PROBLEM TO BE SOLVED: To provide a solid- 
state imaging device wherein a leakage current 
of a photo-diode at dark is less, dynamic range is 
large, and blooming and color mixture are 
suppressed. SOLUTION: A p-type semiconductor 
layer 51 formed on a semiconductor substrate, n- 
type semiconductor layers 52 and 53 (53-1 , 53-2) 
formed on the surface of the p-type 
semiconductor layer, and a gate electrode 55 
deposited on the surface of the p-type 
semiconductor layer 51 with an oxide film 54 in 
between are provided. The p-type semiconductor 
layer 51 and the n-type semiconductor layer 52 
form a diode, the semiconductor layers 51-53 
form a transistor while the n-type semiconductor 
layer 53 corresponding to the drain of the 
transistor formed deeply, and the n-type 
semiconductor layer 53 is electrically connected, 
in the substrate, to the n-type semiconductor 
layer corresponding to the drain of an adjoining 
transistor, with a diffusion current collected in the 
drain. 
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[ 0 0 5 9 3 4fc. ^M^df 

£*KLb0* -v u r fc § » ) ^-v'J Tifiy * 

H l:^ixa^ ( 7;u~ 5 y / ) , B«»* L < 

[0060] -£<r-c\ m3(7)mmmmxn. z<r>*mt 
Lxw>£$iz-t&. 05te, m3(o^mmmiz^hi 
mimmgwmmmz*-?. mmiz^zti&mz, 
zmmmmmx'te. immapwmm5i<mm 
iz nmmwm 5 2 , nmrnwrn 53-1 
xtsO. s h mfewmz ^ v a >mm sa^l 
x, y~hm&5 5tfimztLxm&LZtitzffimz%'o 

[0061] zc\x\ mmnmmm5 3-2(4. 

ISi^iSJg^ nS*##cil 5 3 - 1 14. 5 6<9$££ 

4 o xft&mmmtti. o 

5 1 fcJBlfiSilT *5 0 . attffl nS^#:S 5 3- 
2 {4. iSS«0nM4«fl*5 3-lH£S<\l:3lc. a 
o. ^«5 6^§j; 1 9iaiV^Efc^-rSJ:o 

±ia«^<^ nS^ftl 5 3-1 HfcygjfiSil-C 

[0062] -f-LT. ±IEpM^*#:*5 1 fc±|gnS 
5 2 0 . 7*hM*~ Fm&LZtl. ± 
lfipM^«*« 5 1 i: ±ienS¥«*« 5 2 . nl^ 
#153-1. y-h«ffi5 5^4^-CU-fe-y bh^y 
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[oo63] icoidc. *mmmmw&. 7*h? 
[o o 64 1 $ fctc, zcvmrnmrnxn. pm*m# 

JB 5 lfc±IEnS^ftJB5 2fcJ: 1 3®JS$ti*7*h 

$i££^<. SK? * F ^4 *- FtfggSI 5 6 CDMZ 

«KW nl^frl 5 3-1 £«M LT ^4 . 
[0 0 6 53 <I«l«?iJS«na^#:jl5 3-l{S, ± 
IB 'J -fe »y F F 5yy'X^*«p S<0MO S F 5yi?Z?"C 
ft 4 , p ffif ft oti, +#&»«ti&3£» 

[00 6 6] £*>«]: 3 fc. £j£15 6<0«§«fc9t>a^ 
ftS* T'^»aiA s PJ»ri» idtc, h 5 y >**<0 F 

w y -eft s ±»its<o n m^mm 5 

U j£K<7) nS^&ftfl 5 3-1 P B 1£»ffl ni 
^slftil 5 3-2 "ClftveflMHc iiUf , 7*h¥4* 

ft:, 7 * F *W #- W&tm 5 6 #3£K 5 1 ffM^H 

U-fey F F^yy'X* (p 5 1 . nM¥#ft 

J15 2, nS^fr«5 3, $*-F«ffi5 5fcJ:oT# 
fiSc£ft4SP#) tf> HW ytffiS-f S nl^l 5 3 
-K ft&Wi, jS^cofffSnS^##:«5 3 - 1 Ptt 
£3g<' nS^ftJf 5 3-2 fc®JR-C# £ . 
[0067] OS 0 N ttWt&flfc? FT 

6 t^-j; a fc^frS«<^fi»«SE 5 7 o** 
^-otk i nmtm 5 7 i±^CD£ < \f£SM 5 6 

0 nwmm 53-1 axtrm^nm^mm 5 3 

- 1 19* H<*»ffl nS¥*tt« 5 3 - 2 fc, mtl&tS 

1 k fc* 0 s ^« 5 6 SiJ^WwgaBCTffifiSflBSI 5 
7tf5*¥fc«RT84. 

[0068] £0>nS¥*ttJB5 3-l. 53-2li>J 
*«yFF7yy*X:^FWy£*{fct4tf)T\ 
i«9gJBttiV^(iS£K«S|5 7£if£U-te-y F Fi?yy' 
x?co F W yfcSELT^JB 5 6 fcStftf&frtf)£fl«! 

[0069]^, i6tii, m^mz^mx-mm^ 
7 (DWcut^LtztK *wmzxmi, vwmfom5 

lfc±Ena*W*15 2fc:J:0«iatS*l.47*h^>f 

#- Faaeiawras 7 

L s @ftS#^S^r^ * 5 «y 7 \s> i Jim±$t . 
[0 0 7 0] iJctei<0id43Bft&#4ii:«"C*4H 



5 «sniflBi«^i#*^ wf^s^rffi^K^-rs . 

5 t /sff 3 mmmmmh 1 mm^mmm 

tatefWW 4 KM yofm^fc+fcfcWJJfi. 
»fflnS^*«5 3-2{i, ¥$fle£i£i*ifciltf>£ 

F*Wyfc«^fc»«3*i-0*S#, i^id^rfflji 

[007 1 ] Ml] t-f. ¥mwws.5ixhh 

s^^i ) 5 3 - 1 b%&mmmn ttzwx v 

[0072] [ifS2] z<m. tmmm^xj * 
y&xmxp (vy) fts^a, mmzjxy&xt 
s. ;^b#. yyjj-ynmJkft-n-mb ixit. 1 

6 0 [ K e V ] JJLbax*;!^. 5 E 1 3 c m-3£0 F 
[0073] [IS 3] £tf)8L r-y$'+-£if£J8 

f w y 5 3 - 1 cMWffl n m*mm 53-2B 
mmttchmitmuLtzvvx h^t-ymm- 

[0074] [iS5] iifiS»*fflv>r-f* 

y^A&T'P=Sri:'oa: d*nfi2NWMIt»i«cofcft<0 

-f^-yaA^tth LTii, 0!ifcf. P-f^-ySr4 0 
0 [KeV] JjLhtf3X*;l^f-fcJ:*5El 3cr^ 

F-r*T'io>f ^-yaA^-rs ^ k3&«»* lv\ ^wa 

Att. U-fey hF^yy'^^OFWylr^CffiBftffln 
5 3-2 5 1 fttSftSitfflBi 

fcL^r^t . wmmizmmztit: v^yvxttztf 

imifti 5 3 - 2 a , srartcm^tu: f 9 y y 
x ^ o^it 5 6 fci^fc . mmm 5 6 *«a 

nimi 5 3 - 2 1 nsmtzmifiz - k 
<fjtfc-n.;tT'ft4. 

[0075] [IS6] iWft, Ty^-*— sfiriffci 

X^^F'y^f y 5 3 - 1 *»<*MI»fflnS¥Sftl5 3 

[0076] <a#*^^)^iJ^^M^>*^BJ«» 
ffl nM^S*l 5 3-2 *»Jftt4)I!W*ft{£OV^K 

[00773 [isi] ft?, ¥mtkWK5imfc 

Z<V]s i JZhZrt?---yyLXV*:vhh7y 1 yX? 
£0FWy5 3-lfcJ;t/. aS&fflna¥S^jf5 3- 
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2 1 & hwmtnmu Ltz v - y 7 1 * jbis 
x. ttiYVAytK&^z^vj-yyLx. Yvy 

^5 1 (H7 ( a) #M) . 

[00783 [Igii] H^T, Mx.t£, T-yi^-Y— 
SfKJ: 9 US/** F bH^f51a 
fc^fC^N'-P >y i V^fr-C-nM^U y'J3Vl 
7 2*JBrtW* (07 (b) $&) . 

[0 0 7 9] T^TX^'jny 

[Igiii ] £*>8L 0»X.»f, m«^CMP 

Wbtl (07 (c)#g§) . ■li-U^D. hW>-f-5 
1 a#nS>K!J v-U 3yf7 2 a-?ffi#>&*l£¥S*g 

[0080] [isiv] zm. z.(o*mmfc5 1 
AflW^fttlin Ltzy'Jxv^-yi 3 

(07 (d)#g§) . 

[0081] [igv] %lx. jxy&xmfcit) 

B (dfny^y) fcfTfcS*. nS*fmWJI5 3-2 
*98S J: a 5 1 <7)H®j£$ ( F 5 y ^ 9 

mm-&m®) 74*pshw* (H7 <e># 

M) . 

[0082] £<OflL T -y a^-STTW ^ F £l$*f 

3-2*«»a4*ifcH7 ( e ) aymmmmmh 

[0 0 83] y'J3ylffi5 4, y-YVM 

5 5% pm^mm 5 1 <m%.®&£mtmt& . 

%®.Wt& F'W yfcffli-tS nM¥£#tfB£7E&£-rS 
[ 0 0 8 4 ] &JL *%H8«oHitJBJBfcov^3iBB Liz 

mLL%\>mrm*im& ■ mjfflmx-h&zti* 
mrchi. mm. iMdmrnmrnxn. hw^ 
*tte»<fc»jiW-ft*ifei:tr, huyi~X'ht>frtib 

(Chemical Mechanical Polishing ) ^tc i O^ffi-ftU 

•c, nmmwm3-2%m^-fhz.bio^mx'^h. 

[ 0 0 8 5 ] fiLhs BaWHtWkfcff 
07* jf— F (#«S»#F ) Wffi7JMii'-S:K# 

fc^T-tT. ^ Y<rm&) u 

5 y?& XX/. W&£miX'% h£o fcUtffflHI 



k . jjb» i n^mftmcomizwumm 
A,x*m§tztitzmmmtziiU ±$miw%2 

kkw y3&«rtT«ffiS« f w yh«mwt« 

[0086] t =5r^^ . £<3JMBMtii«£Satis * 

mmn. ¥mmffi.*x*<r)$£%®M£*)i>m^im.i l z. 

±Mi h?y z/XfcD F w yfcffl s-f ftlR 3 
^gPW*l»J;atSi^3co^#*JlS:^t. t£ 

»«a[^±ie h 5 yvx?<F> y ywmt hm 3 
mmtmmmmwztifz y y yvxtn y w y 

[0087] lot, ^iifcj: 0 . ¥#ftSffe^<0& 

ucmsg^iP^ffi^^^. 7 * h ?a *~- Ymm>v 
#i»i:afc^„ 

[0088] mz, JJB [HSC ] Oft&£H*ggiti* 
JB*»:tSl^-r6. ±fB [RBC] fcfcv^tfi:. MOS 

yyisx? % -Kmgknmm <mm*tz> tzMza 

Y 7 y 9 0 » h *r x ;Wc7)iUt Sri« < ?& 
4. 

[0089] -r**>t», 3t«sa«afc*S7 * f^^- 

[0090] *Z.X-z\ZX'\±. %W$&l$c07 *Y?A 

Ycvmizv-?nmm< nm-h z. t m-* , m 
&v-?nwdz£mmm$:i&< itzttwzwm 
^ t si^c* h x a l«:m o ssii#:*H£iia£ 

[009 1 ] («4^Htfm) ^4^M^ffi«** 

TtmzwMbx^mmmmb. wmtm&zMph 
<vm^zmfrmi-m^WLbfrk%&mm&mwt / zt$^ 
x. mMmn. mm&it m-mmmcom i <m\i, 
mmmxvwm i «#f£Sh {s^es^^x;^ 
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bX\ 3t«^}i^7*h^^-K<7)^U-^*^ 

Slit £ffi< Uzt i-fefl^ttWtC* hko fcUfcSflf 
T'&ft. 

i o o 9 2 ] us tzznx a zmmmmhmm 

AWWmtvrt. ttz. 09 Ui. 08£*fj£-fft 

lis m&cDm^mmn&tmtTfoh. 

[0093] hi onm^mtmmizmh^m^ 

ma- a- mmizm-fh. msiz&^x. sum 
mmux°fo%7 *\-yA*-Yxhh . ttz. 8 2(4 
MMh7>*Jx?. asiiTYuxhyyitx?. 84 
livtvhhyyisx?. 8 5i«ih7y^^> 8 

6HMfi^*L 8 7i4tt»C$>ft. 8 8f±3t«^m 
fg<7)pS^x;^li, S^8 9{ift#*SH]^^pS 
>7x/MgiirC;5ft. 

[0094] 01 OIZ&^X 101J47* YfA^-Y 

j&^O&silT^ftp-we 1 1 (pl^x^)tl) 
ft. 8 2{iii*gh7y^X^. 83i4Th'l^h 

yyvzfxfoh. ttz. 8<b\mmm^m. sum 

tlTUftp-we 1 1 (Pl^x/^m lOOJip 

[00 9 5] &1z, m9lZ&^X, 8 1«7*b^:t 
-b\ 82immhyy i JX?, 83\iTYVXhyy 
84i4U-tr-y YYJWWZhh. ttz, 8 
6teM«m 87(4TFl/X^ 88{4U^-yh^ 
t&ft. 

[ 0 0 9 6 I HI 1 (a) £fi. 0 1 Oco^tiHSttJ 

»%itmmM<n5MA-A' xmm^m^ms 

mm7v7TJ)V$:Kltz. mil (b) fcti. H*fl 
-^TtSSM^IIB - B ' TcDlTffifcfctfft 

[00 9 73 011 (b) t,Z^LtzTM®m.7X17 7 
4)VX\i. fl^SHMOp!^ x;W8 9cO*^7*?i 

^«i o" ( i o^)i 7*) mmx-h*), zcvm. 
immmmo. 7 ^^uycomosmm^B-hi-^ 

[ 0 0 9 8 ] ffiot, i^)P ^x/kiiSriifl^SH 

arc, wi-tfite^sia^x/n 0 8^»K(ii 015 

( l owl 5S) ft^iSTC&ft. HI 
1 (c) tSSUSidfc, pnyt^ya^'J-; 



«8B±+*fc/hS <&ft. MoT. (g^HhMOHk: 
&ft £ i: fc*K . J8ffi<0lSV««SIB*^aT# 4 . 
[ 0 0 9 9 ] £<0<k 5 fc. BSft«fI"§7tS[lMfc£ 

o s mrc $s a - h f-v *;WWbWBi & i t * < iiff 

T#ft«£+#&^£wmg£U 

li U -?«a&fiWfcfi< &ft * x/HRK* T'TlfS £ 

ft. 

[0100] (m5commm) mi 2im<?&mm 
^Ltzmmxhh. mi 2<ommmtmi o^uss 

JESBi: ft «oti*TO«8lifc:Ktt p S*7x/H 

0 8^*QEIiIIMIIk^<cR^*iTv^jS^* 
ft. 

[ 0 1 0 1 ] t iz. mi 0 s m 1 2commBmxnmu 

1 0 0 <rm\mtf*7 x b |S| — p ft 

*K1 oooSfisSlinS-Ci&v*. .roidfcL 
Tt>, »4<0HiBB!Bln|«t. ftN&fiarcmWKv* 

[0102] m6am0m) zz£.wmt&n6n 
mmmt. ¥mtmm±t<z, wmmm<m^mm^ 

W^>^* ^itit-fi^-il i: *^^ft Sftii^ 

KS-cWx^fcJBJSU ft-^iEII^^mzcO^x 
;^^EL. IIK» : NBIWSI»«tl4ilS5^)^x^*» 

fct&bMz, ztiztiwxjwm&zmzbittzffi 
&b-t&zbx\ m,mm<r)7 * h ?a 
V-?WM*&<W£X'$&£ol l zl > ft^u-^mss 

i,z£z>mimzi&< itztt^^wmitx^ixo 
izitztmm-t. 

[ 0 1 0 3 ] si 3\tt\<Di. ottmfcmtmmzts 

ft ft ^ x;H»ft£ii* flWt^BfBSaBiHr* ft . 

Hi3(ctsv^r. 6umm®mmtiizpmv* 

3 - 1 t«fflHWR«fc»»tfeilfcpfi»>x^ 6 3- 

2 tiXTSnffitttcRft feflfc n S«7x/Ut'S> ft . 

[0104] zcomxii, ftmm^w^n-mmm 
%7mmmwx.>imm£*)i>&<%^x^&. t^th 

6 1 , SEZ<0^x;U* pS^x;k6 3 - 1 „ ^HcD^x 
nmf? x;I^6 3 - 2 fc-fft . 

W08^fcl>fto 

[0105] *f6fflte±ntf. je^aftsuw^x/uiRs 

ft„ «#^E@B«<o^x;l«IS*, 
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[0 106] 4fc, El4tS1-flBSi:'r4ii:fc'C§ 
*. H14te*SWC, 7 1ii3M^3^f|-t^[H]S& 
au^MMt^ii^pi^x/K 7 2itiim«l: 
RW-&fifcpfi**;k 7 3!if|-f«Il]S&^pS^ 
x>k 7 4{i*^ffil6Ial»a5«pS^x;K 7 50*7- 

Mg^OnM^x/KT**. 7 6(±pS*^ 

ttSKt**. i^JT1i^*a^^^f5SiipfflT- 

[0 1 073 i«@««ffiilSfct5^T«» ^ft*?- 

til, mr«^x;UT"*l»pS 1 7x^7 2(iirlB3t«^ 

x;U7 5{4l5iS3R^iB»llI»a5fc:iift6*iT^4. 
[0 108] *LT, *B»-«>*x/K SOO^x 
;k flSHO^k St^SH^^x/KO^KiftiME^ 

SfO^x/k JSH^x/k fS-cWx/k lz%^X 

[0109] i««ttfcj:*itf , 3e«attW)*>xA« 

E#ft^«0S&§^x/i4§J!gJ: 0 kffi<fi§i££;fi 

<o$t£T« L^«^-ci , ^to&sb^ x mmt 

h*<z>«£ U WE-f £ - k . 'J 

[0 1 1 0] &*>\ *»BH(i±aw^#ffi!fc:RBSSiiS 
ifcHK, ■*^LTWiraiET**. felt, 31433 
itffg 5 ^HJMfc^ Lt*W, 

mzmMLx^mmmmt. z.mms&<r&±)v» 

mimmmt tut \i.m<mm.^s.)vm t & 

4&o. mhyyitxfiihyyitxfcDmimtim 
^mumm^mzm^ti. tmm^w^x 

mtmtc&hcDtifzitcox'h*) . mux. %wm 



[0111] fit, #%BJ?)<r<0ffj££J:9. fi^ 
t*SH< fc-HteHS «Wrc*JS Lfc*£ 

< Lfci 4 WWW S** S T'# S . 
[0 112] 

t a ] m^mmmza wx?4 -)v mimrizm 

x. mfctmmtz&^xgmmwMiizx&^mft 
mum* mmx-m. L^siasc < < * d » 

[ 0 1 1 3 ] [ B ] *fc % WftWfciiHr, 

^4^KisrtKe^*#*ffi»s ^ ^ * h ^ k 
[0114] [c] 4fc, *%pmz£tnf, mm^o 

i«tiiff^7x»'A< ^ o , -eiit;^v^7 * h 
[Hffl^^W^] 

[01 ] *fKBtRW^4fcftOBrcft-»T. *fgBHO 

n i cr>mm&m tLxoytbVj*- v&ftjSfflm 
mmtt-rmx'hh, 

« 2 comMBMb LX<r)7*h?4 *- H«5H£flnfiB 

[ H 3 ] M O SS1B»MMMOBIIMil^£imt£ 
tz#><?)MX'$>&. 

[04 3 ft3W«SfcRi»r*«»OBC**. 

»3<0SUSJBSSi: LTC07 * h^M HSI54HfififflfBi 
^Jt^^-r0t'S)S. 

[06] *^sjc7)^ 3 JE^aft^R^f 6 feft 

<?mx*hh . 

[08] *HWtRW1-4fcft<0SrCftoT, 

m&mfcmsmmmcDmkmmizm&m*: 
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S 4 <7)Mt&&Wl.te t$ltf& &i$MM?> 0SSffi^0iJ £ ^TH 

■eft*. 

[HI 0] *W!BtK»r4tei<)mc*-9T. *W» 

mmmmi^ tt^mrnx-h y . H8£iiW-$**A- 

[HI 1 ] *affl*BWf*fc«>«EffC*-9 , Cs HI 0 
«ffiBl;fcit53t«^IA-A' . B- 

b - <r>mm<mmfm.ru 7rA jumfiztiztw p 

ETC* 4. 

[014] #S£Hj|£f8Bfl-r4fci^0tfcoT, *^BJ 
HTifci.. 

[HI 5] fl!*S«^BWS3tftW0-C*ft. 

la . In ■ 1 is . ^l 8 8-7*h^*-H 

2„ , 2 n , 2j3 , ~2 83 -««h9>^^ 

3 U , 3„ , 3 13 ~3 33 -lIljRb7yy^^ 

4 n , 4 14 , 4 13 , ~4 3 3-U-fe'y hh?yi?A 

6! , 6 2 ,6 3 , -m-TYVXm 
l x ,7, , 7 3 , — U -fey Ml 
8, .8, ,83 . 

1 3-#f^7M/^ 
14 

2 2-*«sa!a«i« 



2 3-HMBh5y^^ 

2 4"*HH!IB* (7 4-/1. F4HWBW) 7 4 

2 4 - 1 -SS 1 <7»F*fi!Brt£ifc^KJB 
2 4 - 2 • • •» 2 <0^»«rtSK4Mf« 

25-7* b^^-F 

2 5-i-*ea*a (7*h^*-K) fcPM§m 

2 7 

2 8-MH 

53-1-nspwwi 

5 3-2-nS¥##:JI 
5 4-^U:iylM 

5 6-^1 
5 7-fiHMBgE 

7 1, 7 3-l^'T.h 
74-PSfcLfc«K 

8 1 -3fe*SSft» ( 7 * *-K ) 
8 2-iilib7y^^s 

84-U-fe-yhh^y^^ 
8 5-©ih7y^^ 
8 6-£*flPHI 
87-WB6 

8 8- «£»7) p S7 x ;HS« 

1 0 1 -7 * *- H fcfiMWS nSGMfM 
1 0 8-7^-b^^-F^Oa*ixT^|,p-we 

1 1 (p!>)x;H 
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I 89 
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